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[0079] ^— tt^E^^lfRtetUT^ttlliSr^rUTV ^^^^^S^OT 
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«!c(CaMV35S^-^~^-) , ^/ tVl^ItlSf (Mas 

[0080] _bia«aiJi^^.-<^ k -^*3v^tt, ^-^-^-^is^et-iag-rs^ 

[0081] _Lf2il£U^-#-^bT«, M^^^JWi43te^SrfflV^Srfc^-ets o 

>\ ^-^MV^ y^WVy, ^P7A7x^n- /i^s^m-S^JSHttit^ 

[0082] _h|H^lR^tl^§rift*5^*co±^Sia^J^b-C«, ^ii^^^^fV^^^i 
5f5©omegaBB^(ISr#ffSri:dS-e#5 0 rOomegalB^iJ^n^— ^— (D#^fKM 
^(5'UTR) ^BEg^S^^oT, ±ffB^7Jt^«|Ra¥^fff^S^^^ 

[oo83] ±is*£m^m^^-©«^sfefcov^T^#^Pi^$tT,5t>©-c«^< > iss 
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[0084] 3mm<nmmwt&ffflimi&te¥<Dmm&£Tm^^yh<Dmmv\^ iitf, 
[0085] ^/c N ±faam^?a-<^^— (DmmTjm&Msjm^mzmmztiz^x^ 

[0086] [1-2-2] ^SCIk£&X® 

«0^^*5V^T^T^5^«temXfM^, _hf2[ 1-2-1 ]i^B|Lfc«i^ 

Transformation of Arabidopsis thaliana by vacuum 

infiltration(http: //www. bch.msu.edu/ pamgreen/ protocol. htm)^:^! V ^^^ib^X^^o 
[0088] mm^^^^-^iaSW^SJ^^^Ai-S^^^UTtt, M*.tf, 

[0089] Jh|Hmm^m^^^-^^fA$tL5ffi^*BJ^tbT«, M&iS, 
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[0090] &mmzfrfr%Mtfoi£<D&mj5fe\z.&^xte > ±mmm^m^^— 

V\ «P^(^^^W#)#:(D^^fe^joV>-C{i, _b|EC 1-2-1] "eta 

[0091] A 15^Mb^H^^TV^»^^, ^© A 15Xf&Mb 

^*LV^fct?fe5 Q ^CO A15^ISfP{b^OBm^ttl$iJ-r^^UT^, t« 

nm^mm^Ai5^mmtmmMfc^(Dmji&#\im-t&^t&x^ 

N RNAifetioTA 15^tafP^^©^m§rWJ-T5XflT3bSri:^j;i9^L 
[0092] [ 1-2-3] ^(D^CO TM, ^<D^<DM^ 

*&m^fr%mfow<D^m%mz.&^x\^ xia^fcismxa^mw 
turn, £h\z±mm^m^??—mm±n&^ftx\,^xh£\<^K z^k 

mm^mm-r^mmx.nm^mif^t^x^o 
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[oo94] ^wKfrfr%mmw-(D£.mjjm-?n, ±mmmm^mmM^^mmm^ 

[oo95] *&w\z&>vzM®fctn, f&guzmQsffifc. mwmm, mmmm, 
k&x%zwm<Dh<Dx&ti^ ^xmrnitt^-To ^ Aimmwmma^ m 

^m^<D^m^mx^mmmm^mw^^^^n^T.m^^n 
[0096] ^fc, *mmz.fafr%mtfafc<D£.mj?mz. m^mm^^-xjfm^-r^ 

xnf£<, ^&<z>#@^<£rfflv\ixfc£J;v\, 
[0097] [2]^0^(-J;D#btL5T7drK^M^#:^VXi^(Z)^-fflt4 N Mm^^Ll 

^mm^^r^v>mmmt^4^(D^.m^mxn, r^^wt^^t 



WO 2005/059130 



24 



PCT/JP2004/018638 



[0098] [2-l]^BJ(D^tt 

[0099] ±Br9^^m^^^m^mnm^^hr^v^m^m%-r^ 

[oioo] ^j&<£>liJfcM^-r£5^ ^pjt-#§BW^m^VX-e«, 

[oioi] ^ ±.mutx^ T?*v>mn, mm^w-^xm^ tmm^-rm\ 

Jt^<^?ftJ!iJf&$>£UTPC\ DHA N EPA/«Ci r PUFA/j:if*S'g-*tbTV^Tfe>J;V\ £fc 
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wot. nM^(D^m^m^^ti?>h(D-vnt^\ m«\ foftKx*sw-rz>% 

*a3 o 

[0102] [2-2}*mw<Dmm<D—m 

[oio3] ^(DT^^m^mmm^m^yhfDMtfcMkLsT^ ±mmffim&j$mm% 

[0104] ^K^ST^^K^S^^W^^^yh^itb^x ^at-_LfEW%#<£> 

m-rz>z.bftx%% 0 

[0105] ^T^J£«^U ^W^^Jfeco^t-ov^^fetf¥b<^PJ-rs 0 t^6Ay 
[0106] CHJteM] 

IIK^ttW-^W«,^P®^(0If^lB(1978)«^^&9^ffi^ 
i?^-, H^^IS (1989) ^-fb^H»ffi24^tiifiR-fe^— ) ^Uc^ 0 /c 0 
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X(E@0. 4mm) 7. 5ml£rA*U ^v'^if — (CELL MASTER CM- 

ioo, #rtM^Bf)^T, io, ooo0f5 x lo^fio^^yg&fTofco 

[0107] ^y^FWWi, 5*ftfcT£iSU 5^90mH^6^affi^nn^A/ 
/Kl:2)^T?^-5ig^t)3SL/Co 5^3:22. 5mlf o50ml^O^7 
^j&jg'frWte^&U #^'L-W^^cin7}N/^7. 5mL 1%KC17M^13. 5ml£r 
»Lfc 0 ^^^«10^^ML<^#L/c^, 3, 000rpm-T?20#Mj£<frUfco 

^CfeffALTl^fctaCPl^WU 16mm x 125mm) K^^( 
SAVANT*±SC210) ^T^£Sg^icb/c 0 teCPt^W^S^i^tWI^ 

[0108] ^CPf^W^(7)^4mg(7)?[IIg^l0%±^^^y— /l/2mL ^nn^yiml^ 

, ooomte x 5^m<DM'L^m^n^>it 0 ±s©^^^®srsu©fUfeW^iHi45iL 

^?U~?YJ?77J— (Hewlett Packard^ HP-6800) "e##f Ufc e 5>*f^#f*TfB*l 
[0109] Kl] 
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* 7 A 


Supelco SP-2330. Fused Silica Capillary Column. 
30m x 0.32mm ID , 0.2um 




Inj:240°C, Det:250°C, Oven: 180°C 3 $K 
180°C^220°C (2°C/min) 


* ^ a at s 


30cm/sec. J±*l200 kPa. & tibl S FID 



C-MASS (Hewlett Packard*±HP-5973) fc<fct>#W£U *fcfc p —^ffi$*«fc9 i S-JI& 

[0110] [IlD^a^fcttS^e/l^-f^ T/H: 0 ^(M.alpina) fe*(Z)jt{S^-©^Ji 

pE2113 (Plant Cell Physiol. 37, p45 (1996)) tt, rni/v^iJ— BE#l&i|ft!9agUfc& 
y^^ 1 ?— eif ^!M/K*35S (E1235S) ^a^e— fc/^?JJ>">^— if (nos)^ 
— t5rft§77^^K^^- "C&So ^©pE2113SrSnaBI"C^bU X 
hoiy^— (TAKARA) ^r#A-r§r^^J;l9#fe^^ 0 ^^K^b^SacI-Cm^ 
• ¥i# 35*fifrfbUfc#K BamHiy^— (TAKARA) 3r#AUpUE73r#fc 0 
[0111] pUE7^HindIII^EcoRIi:-t?m^i-5rt^J;o-r#^tL6DNA»f>t^5^, E12 
35S^°n^e— ^— ^i-6if>t^> HindIIl£EcoRI^M^EfcW#^|C3k^ffl^ 
^^y—^<^—pBINPLUS (Transgenic research 4, p288, (1995)) ^^^^6^ 
^i-i<9> pSPB505£#/c o — jj y ^/\^^vm&<D &6^mnfcWBi&tett 
^tf^^KPMLDlOl^XhoI^TfF^bfJL BamHIi£T^#MteLT#£>;ft5#J 
1. 6kb(DDNA|ff>t^[Ui|XL/c 0 r<£>DNA#f>f^ pSPB505^XhoI^BamHI^?i 
{bbT#b^^^^-y— ^^-gR^DNAlfr^iS^U pSPB559£#/c c £ 
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[0112] '£%\(DM£ (Plant J. 5, 81, (1994)) fcX^VT, pSPB559£rT^n/-^^yr>A^ 
2»AU rommX-T^n^^y^A^MV^T^-^^^^ALfc. 4&a<Dj?m (Plant 
J. 5, 81, (1994))^S^V^T, #^tVfc|aifex.^/^3©^^,^RNASrttt±iU /f"V 

Tl^«£iliRLfc 0 ±fB[I]tfi^fE«6»^^\ r^b»^3»^(Z)IgM^ 

[0113] [II-2] A6^^^^03t^doJ;OTM^ftMS^0Jt^(D*^m 

pUCAP (Transgenic research 4, p288, (1995)) ^AscrefF^bU ¥?#^ffiHr:U P 
aciy^— A-rS^-J^, pUCAPP^Lfc 0 pE2113?rSnaBmF^bU Ba 
mHiy^— (TAKARA)Srif A-t"Srt^«tt)s pUE6^#/c 0 rcOpUE6SfSacITr 
MteU ^tf^^bb, Saliy^— (TAKARA) £^AbTpUE8£#fc 0 

[0114] ^O^^^KpUES^Hindm^EcoRIi^m-ftLT^f^tLSDNAif^^^^E^S 
5S^ 0 n^— ^— ^?Fr-r^|lT>t^pUCAPP©HindIII-EcoRIf-^ht^ALfc 0 CO 

A^BamHIfc^I/XhoI-emfbLT^^^DNABf^t^^aS^L, pSPB1130?r# 
fc Q CcD^^KpSPB1130?rPacI-C^^E, #£}*15#<J2. 3kb(DDNAir>t3rpB 
inPLUStDPacIlMM^ ALfc 0 J!gJK^|iftM*^a^^i:pBinPLUS_bCDn 
ptllM^^^cote^^fRl^lllCfBl^^oTV^^^K^jl^E, pSPB1157Pi: 

[0115] ^fc, pSPB599^PacI^{bb/cf£^#*#^U Asciy^— SrffAU pSP 
B599A^L/c 0 r<DpSPB599A^AscIT^bET#^tL3 A 6^fiSfP{blf HiifS 
J f-^t?DNA|ff>t^rpSPB1157Pc7)AsclMi^#AE > pSPBl 157£r#fc 0 

[0116] C(7VWy— ^^KpSPB1157^r±37g(Z)J;5^/^3^^AL, T^KIS^I^ 
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[oii7] [n-3] a 6^mmmmm^tm^mmMmMmmm^t a 5^mmm 

pCGPl 364 (Plant Cell Physiol. 36, pl023, (1995)) ^HmdllltSacIlXT^tLX 
3kb(DDNAif>ti:^ pCGP1364^PstH?M'fbU ¥v#*#frfbbfc# 
SacIITM^bT#btLS^J2. 9kb<£>DNA$r>i*^ pUCAPASrSacI-^MteU ¥ 

^i"9. pSPB1843r#fc 0 rtbSrXbaliKpnl-Cm^L, pCR2^^n— 
Tfe6 A 5^^P^^^it^»f>t^XbaItKpnI-em^b-C[lIi|3lL, ^fhh(DDN 
A®T}i$:m%£U pSPB1519A&#fco 
[0118] rOpSPB1519A^rAscIt?M'f[:L, pSPBl 157<D Ascitic ^#AU pSPB151 
9£r#fc 0 ^(D7 7^KpSPB1519±TptII N A 5^^fP{bl#*itf5^, I*®* 

m&m&mmmte*. AQ^mmmmmi^-Am^nx^^Kiy^^h-r, 
mmmB^m^^n^tcnxn^-t^x^'t^vx^^o 

[0120] [II-4] A 5^ifPf^i©iiiI 
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[0121] ^X\ pSPB1519^SfSS$^^-*jLT, ft&frb&fc**- y -V Sls^&t&l* 
Biol. Chem. 276, p31561 (2001)) <£>^1&W£ofc 0 "fft^, fTiPfilg^^H 

[0122] ^o^jh, mfm&ft2&m&m^ftmfri>*ib. ^^-y-v/u^mt^mmv 
[0123] iwiWA^mmw^ 

^VX(Glycine max) (Di^^f^, ^^^J^FinerfcOD^fe^t^V^ (In vitro Cell. Dev. 
Biol. Plant 35:451 (1999)), p^UackcT^J^I^H (3 — 5mm) Sril^&iffi (30g/l 
sucrose, 40mg/l 2, 4~D, B5 vitamins^TJPMSJtffi, pH7. 0) -effcjMK&rff 

[0124] W^lsfd^Mft&^&mfcWMtni&ilOg/l sucrose, lg/l asparagine, 5mg/l 2 
, 4-D, FNLiteitift, pH5. 8) "Cftf fit£i2rfc^ 7^/K#V}£ (E@l. 0/i 
m<D^S^1350dpicD^:7 o ^-^V^) T?3HS^<§^AUfc 0 rcDJt^^ 
Ab^f*«K^lMP^iiTOJt-eit#L/t^, 15mg/l, 30mg/l, 45mg/l(D 
hygromycin^»L/cii»ifi^^^tt,l^^ ItU^^ JS^-fb ■ ^3(ft^ 
iKSOg/l sucrose, 30g/l D-Glucitol, 298. 4mg/l L-methionine, 4. 38g/l 
L-glutamin, FNLitei&jft, pH5. 8) i:#IlTff^f^tfc 0 jl^^tbfc^BJ^K 
«, ^b-^i^iffi^-r^, ^^A#^^ifb(rcD^^«M^^^-r5), 
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lOOrpmtbfco 



[0125] [IV]#fiit^^mM^^— <D$C&, 

mx*%t&^m&&&\<\ r<z)#^ N 8t&m<DmmmmmmmiL%:m^~tx\ 

[0126] , 8^mi^B»fi^2/rBff#OpUCAP^AscITM^LSgfiy^— ^|fA, 

Hindlira^LSgfiy^— ^A, EcoRIT^^LAsclU^— ^fAL 

fc^^KpUCSA, pUC19^HindIII-CM'ft:bPacIlJ^— ^SA> Eco 
RIT^bbFseiy>-#— ^ff AL/c^^KpUCPF, pUC19^HindIII-^M{bLS 
gfiy>-^— £r#A> EcoRItrM^bSgfiy^— §r#Ab/c7°9^KpUCS 

S, pUC19?rHindIII-CM^bFseiy^— ?r^A, EcoRI^M^LFseiy 
V^-^Abfc^^KpUCFF^^L^ 
[0127] [V] IIM^j55c^*3t{^»l§?aM^^-(7)«^ 

A 15^IS^P^^ORNAi^ir^h^I^-#mW^P^-^— &ffi^:bi£, JJIJKj 

^VXS^n^yiy-^T/^T'1^^^-— iyb^n^— (Proc. Nat. Acad. Sci. 
USA, 83 P 8560 (1986) )MV\fc D ^f*W^», KT© £5 o/c Q 
[0128] , pUC19^/V^n— — ^f-^h^Hindlll^Xbal^fDF^^PCR^i^iitS 

, fMRBBN^S, iSUcny^^y^D^^^I:, SacI^EcoRI^CDfim-PC 
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AWc(pSPB1904) o PCRKJ&tt S mmte^fU— =^/tf\^XlhZ>~f*7^%y?t 

(lot >tfi, -f"7^— HinCprof (5 ' -AGTCAAGCTTAATTCAAACAAAAACG-3 
') (ia?lJ#-P§-7h ^XbaCpror (5 ' -CAGTTCTAGAAAATTCTTTAATACGG-3 ' ) ( 

, Zfy^f — Sacmasf (5' -AGTCGAGCTCCAGCTTCCCTGAAACC-3' ) (|SM# 
^§-9)^ Ecomasr (5 ' -CATCATCTCGAGGGTGGTGACCATGGTGATCGC-3 ' ) ( 

[0129] -^df^ffli-SPCRTii^Sb/cDNAifK-^T, i^WS^DNASr 

, 94°C-15#\ 68°C-1 — 3^»f-^/^25^^/V(DPCRS^dj;oTf«Lfc 
o pSPB1904(7)XbaItSacIi:^^d, PCR^I^Efc A 5^fSftKbgfMf , A6^fS 

PB1909, pSPB1910, pSPB1911i^L^c 0 



[0130] pSPB1909^HindIIE EcoRI^?^fbLT#fc A 5^fSfn{bg#Ht#-fe5/^pUCS 
A(C#AL, £fcpSPB191l£HindIIE EcoRI^MfbLT#fc:#J^MSgf*#-fe 
yhSrpUCPF^ifAb^o 'flb^^npSPB1919, pSPB1920»-1-?>o 
^ r<DpSPB1919£rPacE FseI'CM / fbLT#7t A 5^tSfP^^^^7-fe^bi:^ pSP 
B1920^SgfI N AscrcmtebT#fcfllfl^i(;gM;SB£ii?;&^$>b£x pSPB1910£r 
HindliP EcoRmmbL-C#fc A 64^Ml^*#i^h^pUCSAPFd;|&^.}A 
A/T\ 3^7ir>yb^jg^Ufcy7^5:KpSPB1944^^E/c 0 

[0131] l£/c, 35S7°n^e-^ /^^nv^^ylffilfe^-nos^-^^- 

HPT#1?;yH3pUCFF<Z>HindIII-^-fM-, 3c/c35S:7 0 n^e— ^ U&Mft^^ 

?WM.B^—nos?— £^&3GFP#i?^H2pUCSScDSphl£EcoRl£cD 
ffl^frl^tlf^fv— ~J^U PSPB1918, pSPB1935^Mb/c 0 pPSB19 
44<DFseI^bdpSPB1918^^§]i9t±iEfcHPT^7ir5/h^ > ^fcSgfl^h^pSP 
B1935^^^0i9(±lb/cGFP^-fe^h^#AbpSPB1852^MEfc o 
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[0132] A 1 5^fm^UitM0MB^ (Accession No. P48625) Sr^^n— 

fctf)^ ^X^|&®^fettffiLfc^RNA£Ml^TRT-PCR£fi 1 ofc 0 4^f*^l 

[0133] ^^y^b^T— ^M^^K^^^ART-PCRffl GlV 

l^hnv^^^^±)&fflvvr, 01igo(dT)12-18y^^— -etTofc 0 j£|S¥M 
^£§I§^U •7*7^*- detl5-2-Fl (5' 

-ATGGTTAAAGACACAAAGCCTTTAGCC-3') (gfi^J||-^-l 1) £ % detl5-2-Rl ( 
5 ' -TCAGTCTCGTTGCGAGTGGAGG-3 ' ) (@S^lJ#^-l 2) ir^ffl V ^TPCR^J^^ 

[0134] PCRS^tt94°CT2^^f*#bfc^, 94°C-30#, 55°C-30#\ 72°O30#— 1 
^lM^^30lM^Mf V\ $b^72°C-t?l^^#Lfc 0 ifi|iS$^cDNA»f 
JfSrTOPO^n— ^^dr^hC^^ifhn^^^^^^fflv^TpCRII^^— m 

^*»fH^(D|fl^K^^5iMT^-591bp^-I?^DNA»f>T-^^-bTBamHI 
, XhoIfg|tIE^J^#JPb/cifr^i, 5SSTiSl^ 791bp^(DDNAif>T-^*fbTS 
acb XhoIfgHsIE^iJ^^Pb/cifr^t^PCR^J:^!!^, Mibfc 0 
[0135] ~(Dm^^fc7°74-^— ^ Jlf5(7)^]591bp®f>tt-oV^Tf^7-f^— SOYF1- 
B(5'-TGGCCTGGGATCCTTAAAGACACAAAGCCTTTA-3') (IB#J#-*§-13) 
SOYR1-X (5 ' -GCACATCTCGAGGGATTGAAGTGAGAGCCTTC-3 ' ) (IS^'J# 
■%rl4)k&m^fZo tift, _bfEC0^]791bpKff>t^oV^T^, -?7^— SOYF2-S ( 
5 ' -GTCTGCGAGCTCTTAAAGACACAAAGCCTTTA-3 ' ) (IB^J#-^15) SO 
UR2-X (5 ' -CATCATCTCGAGGGTGGTGACCATGGTGATGC-3 ' ) (gB^J#^l 

[0136] ^tLb2fiig(DDNAifK-^S N ^Tb^#|5t^5J;5^jj£f£^BamHI-XhoI-Sa 
cITil^U 3^y^y7°n^- irnos^— tCOm^BamHU Sad 
^M-#AbRNAi#i?5/h^$!ib7t(pSPB1876) 0 ^<Z)pSPB1876^fb A 15R 
NAi%~k~/h&tyy&^ pSPB1852cDAscI^h^#AU pSPB1877^fE§AUc 

o 
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[0137] &ft, pSPB1877« N m2K^^m^hft$k"t'Z>Z.b&-e%Z>o Mtfc&Jfofe. £T 
N pUCSAPF 2. 7kbpcDSgfI-AscIf-^h^GLEL03t{s^-i)f>t(lll c l 3 Con-C^-t- 

— ^(D^^GLELOcDNA^Jg^tLTV^if^-)^, ^/cAscI-PacIlMM;: 

bTV^Hf^f ) ^fcPacP-FsellMM- A 5^fSMb^H (Con^mas^CO^^ A 

5yfmmmmcr>NA^m^vx^^wr^)^mAu pspBi944<HtMb/c 0 #c 

vv?, pSPB1944^SgfIirFseIiT^SLT, SgfI^h^35S^n^— ^ 

^^fe^^^^Wiie^-nos^— a»£>&5GFP;*/i?s/NSr, Fsel^b^35 

S^°n^— ^ /N^n^-»-lf'[43HS^-tios^— ^ft£HPT#i? 

ybSr^AU pSB1852Srf^^Ufc 0 M^d, A lSRNAi^-br^b^ pSPB1852£) 
AscI-^M^fAU pSPB1877^Mbfc 0 
[0138] i^i5t^MbfcpSB1877c7)^#:|g^El3^-t- 0 ^©£5^ pSB1877^W;, 
GFP^-fe^h, GLELO, A15RNAi#-fc-.yK A6WPfti*. A5WBjM 

[0139] [vi]^VX<DBW^m*5J;^^?tr 

pSPB1877^2»Abfc^VX^^K^j^I*^^^(7)2^— ^-Cf-^JJ^ 

[0140] y/^DNA^^t^RNASr^tb-^tLDNeasy Plant Mini KitirRNeasy Plant Mini Kit 
(^#|±=¥T^V)i!^MV^^i:^J;<9Mb/^ 0 ttttibfcDNA 200ng£#§M^ 
N PCRSJ^^fofc: 0 rO^fflLfc^v-ft, det6f3(5' 
-TGGTGGAAGGACAAGCACAA-3' ) (@B^iJ#-^17) ^det6r2 (5' 
-ACAGACCAGGGTGAACATCA-3 ' ) (IEM#-^18), ^7^— det5f4 (5' 
-CTTTGGATCCTTGATCGCCT-3 ' ) (BE?'J#-^1 9) idet5r3 (5 ' 
-AGAACATGACGGTGTGCCAA-3') (IB?IJ#-^20) , ^V 1 - XbaGbf (5' 
-CAGTTCTAGAGCCTTCTCACATTCCC-3') (ga^lj#^-2l) ^SacGLr(5' 
-AGTCGAGCTCTTACTGCAACTTCCTT-3') (ga^J#-^22) , ~fyA ~^ — HPTf 1 
(5 ' -CCTGCGGGTAAATAGCTGCG-3 ' ) (gfi^lJ#^§-23) ^HPTrl (5' 
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-CGTCAACCAAGCTCTGATAG-3') (K#l##24) N -fy-i^r— EGFP-F1 (5' 
-ATGGTGAGCAAGGGCGAGGA-3') (6E#I##25) ^EGFP-R1 (5' 
-AATGAACATGTCGAGCAGGTA-3' ) (SB#I##26) £rffl V >fc Q 
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